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AS Unit 1: Basic Biochemistry and Cell Organisation 
 
Name: Date: 
 
Topic 1.2 Cell Structure and Organisation – Page 1 
 
1.2 Cell structure and organisation – from your syllabus 

 

 

 

 
 
Prior to AS level you probably only looked at the basic differences between plant and 
animal cells.  At AS level there is a far more important comparison to be made i.e. 
prokaryotic versus eukaryotic cells. Eukaryotic cells have a proper nucleus and 
other organelles.  The internal structure of prokaryotic cells is far simpler. 
 
Prior to AS level you probably only looked at the structure of cells as seen using a light 
microscope.  At AS level the detail visible using an electron microscope is also 
needed. 
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End of topic checklist for CELLULAR STRUCTURE & ORGANISATION 
 
Tick as appropriate: 
RED: I do not know about this 
AMBER: I have heard about this but have not learned this yet. I am unsure on this. 
GREEN: I have heard about this and I have learned this. I am confident about this. 
 

Topic RED AMBER GREEN 

1. The cytoplasm of eukaryotic cells is organised by 
membranous structures e.g. Golgi body/apparatus, 
nuclear envelope, endoplasmic reticulum, lysosomes, 
mitochondria, chloroplasts, and the membranes of 
these structures may be referred to as internal cell 
membranes. 

   

2. Internal cell membranes are important in providing a 
transport system, separating areas from the rest of the 
cytoplasm, providing a large surface area for the 
attachment of enzymes and other reactants, ATP 
synthesis. 

   

3. You should be able to recognise on a diagram or 
electron micrograph, and draw on a generalised 
diagram of a cell, the above organelles and ribosomes, 
understanding their relative size. 

   

4. Mitochondria consist of an outer and inner double 
membrane; inter-membrane space; cristae; matrix; DNA 
and ribosomes. Their function is energy production 
(ATP). 

   

5. The endoplasmic reticulum(ER) forms an extensive 
membrane system of flattened sacs, cisternae, 
continuous with the nuclear membrane and may link to 
Golgi body. ER may be smooth, without ribosomes and 
function in lipid and steroid synthesis or rough, with 
associated ribosomes and function in protein synthesis 
as a transport system. 

   

6. Ribosomes consist of two subunits, large and small, 
made of ribosomal RNA and protein. They may be free 
in the cytoplasm or bound to ER and function in protein 
synthesis. 

   

7. The Golgi body/apparatus is a series of dynamic, 
flattened sacs which function in packaging proteins for 
secretion by the coalescence of vesicles at one end and 
budding off at the other. 

   

8. Lysosomes are secretory vesicles, from the Golgi body, 
containing enzymes used in phagocytosis. 

   

9. Centrioles are used in spindle formation during cell 
division. 

   

10. Chloroplasts consist of a double outer membrane 
containing stroma with ribosomes, lipid, circular DNA 
and possibly starch. Through the stroma are parallel 
flattened sacs, thylakoids, stacked in places as grana, 
which are the site of photosynthetic pigments. Between 
the grana the thylakoids form lamellae. Chloroplasts, 
along with mitochondria are self-replicating. 

   

11. Vacuoles are small vesicles in animal cells and are 
large and surrounded by a tonoplast in plant calls. Plant 
cell vacuoles function as storage sites whilst animal cell 
vacuoles may be formed during phagocytosis or act as 
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contractile vacuoles. 
12. The nucleus is bounded by a double membrane the 

nuclear envelope, with pores to allow transport of 
messenger RNA (mRNA) and nucleotides. It contains 
chromatin, extended loosely coiled chromosomes of 
DNA and histone protein, and the nucleolus where 
ribosomal RNA (rRNA) is produced. 

   

13. Both plant and animal cells possess: plasma/cell 
surface membrane, membrane bound nucleus, 
nucleolus, chromatin, mitochondria, rough and smooth 
ER, ribosomes, Golgi body/apparatus. 

   

14. Only plant cells possess: chloroplasts, cell wall and 
plasmodesmata, large vacuole and tonoplast. 

   

15. Cells with distinct membranous organelles are 
eukaryotic those without are prokaryotic. 

   

16. Prokaryotic cells have no membrane bound organelles 
or structures such as nuclear membrane or ER. DNA is 
circular and lies free in the cytoplasm and ribosomes 
are smaller than those in eukaryotes. 

   

17. The prokaryotic cell wall is not made of cellulose; the 
site of respiration is in-folding of the cell membrane, the 
mesosomes. A protective outer layer, the capsule, may 
be present, as well as small circular structures of DNA, 
the plasmids. 

   

18. Viruses consist of DNA or RNA, not both, enclosed in a 
protein coat. 

   

19. In multicellular organisms cells are specialised 
according to the functions they perform leading to 
division of labour. 

   

20. An aggregation of similar cells carrying out the same 
function is a tissue. Epithelia (cuboidal, ciliated), muscle 
(striated, smooth) and connective tissue (collagen) 
should be studied in relation to their functions. 

   

21. An organ is an aggregation of several tissues to carry 
out a particular function for the whole organism. 

   

 
l.  Introduction 
  Completed 
1. Draw and label an animal and a plant cell as seen using a light 

microscope. 
Make sure you label the following: cell surface membrane, cell 
wall, cytoplasm, nucleus, sap vacuole and chloroplast. 

 

2. Read the BIO factsheet Microscopes and answer the following 
questions: 
a. In an electron microscope what replaces the rays of light and 

glass lenses used in the light microscope? 
b. Distinguish between the terms ‘magnification’ and ‘resolution’.  
c. Explain why the electron microscope has much greater powers 

of resolution. 

 

3. Complete the questions at the end of the Microscopes handout  
4. Read and complete W/S 1.2b Measurements.  This will 

familiarise you with the units of measurement used in the study of 
cells. 
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W/S 1.2b Measurements 
Measurements in Biology 
 
Very small units of measurements are used to measure objects such as cells and organelles.  
The units that are most commonly used when studying cells are um, micrometers = 1 
millionth of a meter and nm, nanometers = one thousandth of a meter. 

 

 
 
Calculate the following lengths in millimeters (mm) of the following measurements: 
a. 0.25µm 

_____________ 
b. 450µm 

_____________ 
c. 200µm 

_____________ 
Calculate the following lengths in micrometers (um) of the following measurements: 
 
d. 0.5mm 

_____________ 
e. 0.0026mm 

_____________ 
f. 863nm 

_____________ 
Calculate the following lengths in nanometers (nm) of the following measurements: 
 
g. 0.2mm 

_____________ 
h. 0.006µm 

_____________ i. 5µm _____________ 
 

 
 


